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IN THE CLAIMS: 

Please cancel claims 1,2, 20-22, 27-29, 37-38, and 40 without prejudice 
or disclaimer as to the subject matter thereof. 

1.-2. (canceled) 

3. (currently amended) Wnettwd rKXV N " 

delivering and withholding deiivery of an extra-systoiic st»n> ^-.oo N ; 
therapy, comprising: 

sensing electrical activity of a heart to provide a heart rate si< . 

correlating^ praj extra 

systoiic stimuiation therapy to a data set having at ieasl a ; 
of heart rates and a plurality of extra-systolic intervais; and 

based, 



^.4 i«ey«s-evoked response information, o\ 4 o < said 
information is derived from measurements of an evoked response from the extra- 
systolic stimulation therapy, said information establishing, for at least one cardiac 
cycle, a refractory period of the chamber of the heart. 

4. (original) A method according to claim 3, wherein said information 
comprises at least one of: an evoked R-wave response, an evoked R-wave 
timing parameter, an evoked R-wave morphology characteristic, an evoked P- 
wave response, an evoked P-wave timing parameter, an evoked P-wave 
morphology characteristic, an evoked T-wave response, an evoked T-wave 
timing parameter, an evoked T-wave morphology characteristic, a ventricular 
pressure signal, an atrial pressure signal, a change of magnitude of a maximum 
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derivative of the ventricular pressure signal, a change of magnitude of a 
maximum derivative of the atrial pressure signal. 

5. (currently amended) A method according to claim 3-1-, wherein at least 
some of said plurality of correlated heart rates and extra-systolic intervals 
incorporate reduced extra-systolic intervals for a set of relatively higher heart 
rates. 

6. (currently amended) A method according to claim 34, wherein at least 
some of said plurality of correlated heart rates and extra-systolic intervals 
incorporate increased extra-systolic intervals for a set of relatively lower heart 
rates. 

7. (original) A method according to claim 5, wherein said correlated heart 
rates and extra-systolic intervals incorporate a security-timing margin for a 
tachycardia induction portion of the data set. 

8. (currently amended) A method according to claim 34, wherein the data 
sets incorporate information regarding a predicted degree or a measured degree 
of a stroke volume augmentation resulting from at least some discrete 
combinations of the correlated data sets. 

9. (currently amended) A method according to claim 34, wherein at least 
some of the correlated data sets incorporate information regarding enhanced 
arrhythmia detection. 

1 0. (original) A method according to claim 9, wherein for at least some of the 
correlated data sets that include potential for a masked tachycardia rhythm, 
further comprising: 

periodically withholding delivery of the extra-systolic stimulation therapy or 
decreasing the extra-systolic interval. 



App. No. 10//692,990 
Art Unit: 3762 
Page 4 of 14 

1 1 . (original) A method according to claim 9, further comprising: 
intermittently withholding delivery of the extra-systolic stimulation therapy for at 
least one cardiac cycle for every N cardiac cycles to expose a masked 
tachycardia rhythms, wherein N comprises a non-zero integer. 

12. (original) A method according to claim 9, wherein the information 
regarding enhanced arrhythmia detection includes a reduced electrogram 
blanking period following delivery of a cardiac pacing stimulation pulse or an 
extra-systolic stimulation pulse. 

13. (original) A method according to claim 12, wherein the reduced 
electrogram blanking period includes a cross-chamber blanking period and a 
same-chamber blanking period. 

14. (currently amended) A method according to claim 12, wherein the 
reduced blanking extends at least one arrhythmia sensing interval for at least a 
portion of relatively higher heart rates mapped to trie a .table. 

15. (currently amended) A method according to claim 34, wherein at least a 
portion of the correlated data sets incorporate information regarding a diastolic 
compromise condition. 

16. (currently amended) A method according to claim 34, wherein for a 
plurality of relatively low heart rates: delivering the extra-systolic stimulation 
therapy for every cardiac cycle; and for a plurality of relatively high heart rates: 
withholding delivery of the extra-systolic stimulation therapy. 

1 7. (original) A method according to claim 1 6, further comprising: 
applying an alternate paced heart rate during delivery of the extra-systolic 

stimulation therapy wherein the correlated data sets are disposed 
in, or proximate to, a region of a possibly masked tachycardia 
rhythm; 
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comparing the alternate paced heart rate to the correlated heart rate to 

determine if the alternate paced heart rate is about double or about 

half of the mapped heart rate; and 
in the event that the alternate paced heart rate is about double or one-half 

of the mapped heart rate, withholding delivery of the extra-systolic 

stimulation therapy. 

18. (original) A method according to claim 17, further comprising: 
applying an arrhythmia detection technique; and 

in the event that an arrhythmia is detected, attempting to terminate the 
arrhythmia. 

19. (original) A method according to claim 18, wherein attempting to 
terminate the arrhythmia comprises at least a one of: providing an anti- 
tachycardia pacing therapy, providing a cardioversion therapy, providing a 
defibrillation therapy, providing a burst-type pacing therapy, providing a ramp- 
type pacing therapy. 

20. -22. (canceled) 

23. (currently amended) A method according to claim .W* , wherein the table 
includes empiric heart rate-based rules for refractory period changes of a 
chamber of the heart for a plurality of heart rates. 

24. (canceled) 

25. (currently amended) -\ % x ^ x v ^ 

i.n;:.;, 

sensing, ele^^ 
heart; 



App. No. 10//692,990 
Art Unit: 3762 
Page 6 of 14 



^rreMhnqJhejjea^ 

:.£i;..±.:;.:;£.:.?::..L..Qj...:..:...±:^^^ 



ir iation-and-suspension t \ 

transition rules, 
whe.rej.n.pne therapy '.'anvtor: ru e p'ov des 

gxl[9-§¥gtojjc in ^ 

stimulation therapy and wherein said intervals are progressively 
shortened as the heart rate decreases durin g delivo \ ^ , \ a 
systolic stimulation therapy, or 
a \ N x \ s N > of '^e i extra : svstolic iii stim , be su °-- 



wherein said information comprises at least a one of: an evoked R-wave 
response, an evoked R-wave timing parameter, an evoked R-wave morphology 
characteristic, an evoked P-wave response, an evoked P-wave timing parameter, 
an evoked P-wave morphology characteristic, an evoked T-wave response, an 
evoked T-wave timing parameter, an evoked T-wave morphology characteristic, 
a ventricular pressure signal, an atrial pressure signal, a change of magnitude of 
a maximum derivative of the ventricular pressure signal, a change of magnitude 
of a maximum derivative of the atrial pressure signal. 
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. (currently amended) A method according to claim 25, wherein in the 
event that the heart comprises a part of a chronotropically incompetent 
hemodynamic system and further comprising: 

reducing a rate responsiveness characteristic relative to a detected patient 
activity signal, so that the resulting rate response slope for a 
chronotropically incompetent hemodynamic system reflects a wider 
range of enhanced hemodynamic function over a wider range of 
heart rates. 

27.-29. (canceled) 

3029. (currently amended) A- med i um acco rdi ng to c l a im 28, A computer 
readable medsum for causing a programmable processor to perfom- a ■ net] £o d of 
e i -ig or withholding delivery of an extra-systolic stimulation thera py, 

ipMlMCijQJ^ 

Inst ct oris for mapping the heart rate si g nal and an extra-s ysto: c rtc ya 



\i heart rate signal and the 
t ervai either instructions for delivering, or 
- v exf.^ sj£ .o c £ j^.j'it on ..therap y^ 

,:.Y..; ■ ■ 

wherein the table includes empiric h^aruajg^^ 

\rr 00 ChanQ§S ofj ChBrnbei OT [he he; I [Oj 3 Qj ifajjly of \es \ ajBS, SQh 

wherein said information comprises at least a one of: an evoked R-wave 
response, an evoked R-wave timing parameter, an evoked R-wave morphology 
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characteristic, an evoked P-wave response, an evoked P-wave timing parameter, 
an evoked P-wave morphology characteristic, an evoked T-wave response, an 
evoked T-wave timing parameter, an evoked T-wave morphology characteristic, 
a ventricular pressure signal, an atrial pressure signal, a change of magnitude of 
a maximum derivative of the ventricular pressure signal, a change of magnitude 
of a maximum derivative of the atrial pressure signal. 

31^0. (currently amended) A medium according to claim 302-S, wherein at least 
some of said plurality of mapped heart rates and extra-systolic intervals 
incorporate reduced extra-systolic intervals in the event that the heart rate 
increases. 

(currently amended) A medium according to claim 3 Y s wherein at least 
some of said plurality of mapped heart rates and extra-systolic intervals 
incorporate increased extra-systolic intervals in the event that the heart rate 
decreases. 

3 vV. (currently amended) A medium according to claim 3130, wherein said 
mapped heart rates and extra-systolic intervals incorporate a security-timing 
margin for a tachycardia induction portion of the table. 

3433. (currently amended) A medium according to claim 3oY, wherein at least 
a portion of the mapped location of the table incorporates information regarding a 
predicted degree or a measured degree of a stroke volume augmentation 
resulting from the extra-systolic stimulation therapy. 

3 Y (currently amended) A medium according to claim . N Y, wherein at least 
a portion of the mapped locations of the table incorporates information regarding 
enhanced arrhythmia detection. 

3* 3 (currently amended) A medium according to claim 3 >34, wherein in the 
event that the portion of the mapped locations of the table include potential for a 
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masked tachycardia rhythm, comprising executing either instructions for 
periodically withholding delivery of the extra-systolic stimulation therapy or 
instructions for decreasing the extra-systolic interval. 

37-38. (canceled) 

193- s (currently amended) A system according to claim 393S, wherein the data 
set includes empiric heart rate-based guidance for refractory period changes of a 
chamber of the heart for a plurality of heart rates. 

40. (canceled) 

4J38. (currently amended) A---s yst^ maGGOf^jf^4G"GjajmS8 " A .systemjgr 
^ '0 or withholding delivery of an extra-systolic stimulation ^ ^ \ 

nj i ! 3jor i se i osiog iiii eiectricaj iii actj 



- e ne " oe < ''enng or i h t rci. »1e verx of the jixtra extra- 
^ ^ " - orapy. 

v \ ^ ^ "dudes evoked respo nse information, sasd 




wherein said information comprises at least one of: an evoked R-wave 
response, an evoked R-wave timing parameter, an evoked R-wave morphology 
characteristic, an evoked P-wave response, an evoked P-wave timing parameter, 
an evoked P-wave morphology characteristic, an evoked T-wave response, an 
evoked T-wave timing parameter, an evoked T-wave morphology characteristic, 
a ventricular pressure signal, an atrial pressure signal, a change of magnitude of 
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a maximum derivative of the ventricular pressure signal, a change of magnitude 
of a maximum derivative of the atrial pressure signal. 

1>;- (currently amended) A system according to claim US'?, wherein at least 
some of said plurality of correlated heart rates and extra-systolic intervals 
incorporate reduced extra-systolic intervals for a set of relatively higher heart 
rates. 

1 H4-. (currently amended) A system according to claim 4137, wherein at least 
some of said plurality of correlated heart rates and extra-systolic intervals 
incorporate increased extra-systolic intervals for a set of relatively lower heart 
rates. 

4443. (currently amended) A system according to claim 41 , wherein said 
correlated heart rates and extra-systolic intervals incorporate a security-timing 
margin for a tachycardia induction portion of the data set. 

4543. (currently amended) A system according to claim 4137, wherein the data 
sets incorporate information regarding a predicted degree or a measured degree 
of a stroke volume augmentation resulting from at least some discrete 
combinations of the correlated data sets. 

4644. (currently amended) A system according to claim 4137, wherein at least 
some of the correlated data sets incorporate information regarding enhanced 
arrhythmia detection. 

1 [ 1-§. (currently amended) A system according to claim 4644, wherein for at 
least some of the correlated data sets that include potential for a masked 
tachycardia rhythm, further comprising: 

means for periodically withholding delivery of the extra-systolic stimulation 
therapy or decreasing the extra-systolic interval. 
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(currently amended) A system according to claim 4644, further 
comprising: 

means for intermittently withholding delivery of the extra-systolic stimulation 
therapy for at least one cardiac cycle for every N cardiac cycles to expose a 
masked tachycardia rhythms, wherein N comprises a non-zero integer. 

Y \ . (currently amended) A system according to claim 4644, wherein the 
information regarding enhanced arrhythmia detection includes a reduced 
electrogram blanking period following delivery of a cardiac pacing stimulation 
pulse or an extra-systolic stimulation pulse. 

v (currently amended) A system according to claim 494§, wherein the 
reduced electrogram blanking period includes a cross-chamber blanking period 
and a same-chamber blanking period. 

--\ (currently amended) A system according to claim 494S, wherein the 
reduced blanking extends at least one arrhythmia sensing interval for at least a 
portion of relatively higher heart rates mapped to the table. 

(currently amended) A system according to claim 4137, wherein at least a 
portion of the correlated data sets incorporate information regarding a diastolic 
compromise condition. 

534-9. (currently amended) A system according to claim 4i3?-, further 
comprising: for a plurality of relatively low heart rates, means for delivering the 
extra-systolic stimulation therapy for every cardiac cycle; and for a plurality of 
relatively high heart rates, means for withholding delivery of the extra-systolic 
stimulation therapy. 

-V. (currently amended) A system according to claim 5340, further 
comprising: 
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means for applying an alternate paced heart rate during delivery of the 

extra-systolic stimulation therapy wherein the correlated data sets 

are disposed in, or proximate to, a region of a possibly masked 

tachycardia rhythm; 
means for comparing the alternate paced heart rate to the correlated heart 

rate to determine if the alternate paced heart rate is about double or 

about half of the mapped heart rate; and 
in the event that the alternate paced heart rate is about double or one-half 

of the mapped heart rate, means for withholding delivery of the 

extra-systolic stimulation therapy. 

55S-1-. (currently amended) A system according to claim 54§0, further 
comprising: 

means for applying an arrhythmia detection technique; and 
in the event that an arrhythmia is detected, means for attempting to 
terminate the arrhythmia. 

5 \k (currently amended) A method according to claim , wherein the 
means for attempting to terminate the arrhythmia comprises at least a one of: 
means for providing an anti-tachycardia pacing therapy, means for providing a 
cardioversion therapy, means for providing a defibrillation therapy, means for 
providing a burst-type pacing therapy, means for providing a ramp-type pacing 
therapy. 



